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Study on How to Secure Electric Energy in Tokyo Metropolitan Area 
 ~From Comparative Standpoint of Singapore ~ 
⸨⏣ṇ඾ 1),ᮌୗ೔ኴᮁ 2),⏫⏣ᕦᐇ 3),ᑠ⿇⩏㈗ 4),ᑠ➟ཎభᶞ 5),㐲ᒣᜤྖ 6)
Masanori Fujita1), Rintaro Kinoshita2), Takumi Machida3),
Yoshiki Kosode4), Yuki Ogasawara5), Kyoji Toyama6)
Abstract : The aim of this paper is to present the way of thinking how to secure sustainable electric energy in Tokyo 
metropolitan area, the capital of Japan, after the Great East Japan Earthquake and the accidents of Fukushima 
Daiichi nuclear Power Plant from our comparative study of Singapore by GCP project.  As Tokyo has faced with big 
challenge to introduce the whole renewable energy systems, it is very effective to maintain good situations in not 
only environment but also in economic competitiveness and supply electric power sustainably in the capital sphere 
by developing smart grid, electricity market mechanism, and demand response scheme.  In result, the crucial point 
is to control electric energy strategically and comprehensively from technological and social standpoints. 
Keywords : GCP, Smart Grid, Demand Response, Singapore, Tokyo  
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ࡢࡼ࠺࡞ࡶࡢࡀ࠶ࡆࡽࢀࡿ㸬
㸺࢚ࢿࣝࢠ࣮Ᏻᐃ౪⤥㸼
ㄢ㢟ձ㸸㈨※ࡢᏳᐃ☜ಖ
ᮾி㒔࡟౪⤥ࡉࢀࡿⓎ㟁࡟౑⏝ࡉࢀࡿ㈨※㸦୍ḟ࢚ࢿ
ࣝࢠ࣮㸧ࡢ࡯࡜ࢇ࡝ࡣᾏእ࠿ࡽࡢ㍺ධ࡛㈥ࢃࢀ࡚࠾ࡾ㸪
ࡶࡋ㸦ᅜ㝿⣮த➼࡛㸧㈨※ࡢ㍺ධࡀ೵Ṇࡋࡓሙྜ㸪㟁ຊ
ࡢ㛗ᮇᏳᐃ౪⤥ࡣᅔ㞴࡛࠶ࡿ㸬ᮾி㒔ࢆྵࡵ㸪໬▼㈨※
ࡢஈࡋ࠸᪥ᮏࡣ㸪㟁ຊࡢ㛗ᮇᏳᐃ౪⤥ࢆ⾜࠺ࡓࡵ࡟㸪㈨
※ࡢᏳᐃ☜ಖࢆᅗࡿᚲせࡀ࠶ࡿ㸬
ㄢ㢟ղ㸸ᇦෆ㟁ຊࡢᏳᐃ☜ಖ
㈨※㸦୍ḟ࢚ࢿࣝࢠ࣮㸧ࡢ☜ಖࡀ࡛ࡁࡓሙྜ࡛ࡶ㸪ᮾ
ி㒔࡛ࡣ㸪ඛࡢᮾ᪥ᮏ኱㟈⅏࡟࠾࠸࡚೵㟁ࡸኟᏘࡢ⠇㟁
ࢆవ൤࡞ࡃࡉࢀ㸪㟁ຊ㸦஧ḟ࢚ࢿࣝࢠ࣮㸧౪⤥ࡀ୙Ᏻᐃ
࡜࡞ࡗࡓ㸬ࡑࡢ⌮⏤ࡢࡦ࡜ࡘ࡟㸪ᮾி㒔ࡢ㟁ຊ౪⤥ࡣ㸪
໭㛵ᮾࡸ໭㝣➼ࡢ௚ᆅᇦࡢⓎ㟁࡟౫Ꮡࡋ࡚࠸ࡿࡇ࡜ࡀ࠶
ࡆࡽࢀࡿ㸬ᮾி㒔ࡣ㸪㟁ຊࡢᏳᐃ౪⤥ࢆ⾜࠺ࡓࡵ࡟㸪ᇦ
ෆ࡛ࡢ㟁ຊࡢᏳᐃ☜ಖࢆᅗࡿᚲせࡀ࠶ࡿ㸬
㸺⎔ቃಖ඲㸼
ㄢ㢟ճ㸸ᆅ⌫ ᬮ໬ᑐᛂ
ᮾி‴࡟࠾࠸࡚ࡣ㸪ከࡃࡢⅆຊⓎ㟁ᡤࡀ✌ാࡋ࡚࠸ࡿ㸬
໬▼⇞ᩱࢆ౑⏝ࡍࡿⅆຊⓎ㟁ᡤࡣ㸪CO2᤼ฟ➼ࡢᆅ⌫ 
ᬮ໬ၥ㢟ࢆᢪ࠼࡚࠾ࡾ㸪ࡇࡢၥ㢟࡬ࡢᑐᛂࡀᚲせ࡛࠶ࡿ㸬
ㄢ㢟մ㸸ཎᏊຊⓎ㟁ᑐᛂ
ᮾி㒔ࡀ౫Ꮡࡍࡿ໭㛵ᮾࡸ໭㝣➼㸪௚ᆅᇦࡢⓎ㟁ࡢከࡃ
ࡀཎᏊຊⓎ㟁࡛࠶ࡿ㸬ཎᏊຊⓎ㟁ࡣ㸪㈨※ᑐ⟇ࡸ CO2᤼ฟ
๐ῶ࡬ࡢᑐ⟇ࡢ୍ࡘ࡜ࡋ᳨࡚ウࡉࢀ㸪ࡇࢀࡲ࡛᪥ᮏᨻᗓࡢ
ᅜ⟇࡜ࡋ࡚᥎㐍ࡉࢀ࡚ࡁࡓࡀ㸪3.11 ௨㝆㸪ཎᏊຊⓎ㟁ࡢᏳ
඲ᛶ࡟␲ၥࡀᢞࡆ࠿ࡅࡽࢀ࡚࠾ࡾ㸪ࡇࡢၥ㢟࡬ࡢᑐᛂࡀᚲ
せ࡛࠶ࡿ㸬
㸺⤒῭ⓗ➇தຊ☜ಖ㸼
ㄢ㢟յ㸸➇தຊࡢ࠶ࡿ㟁ຊᩱ㔠
ᮾி㒔㸦᪥ᮏ㸧ࡢ㟁ຊᩱ㔠ࡣ㸪㞄ᅜࡢ㡑ᅜࢆࡣࡌࡵ࡜
ࡍࡿ௚ᅜ࡜ẚ㍑ࡋ࡚㧗࠸㸬㟁Ẽᩱ㔠ࡣ㸪୍⯡ᐙᗞࡢᾘ㈝
⪅࡟ᙳ㡪ࡍࡿࡔࡅ࡛࡞ࡃ㸪⏘ᴗࡢᅜ㝿➇தຊ࡟ࡶ኱ࡁࡃ
ᙳ㡪ࡍࡿࡓࡵ㸪⤒῭ⓗ➇தຊࡢ☜ಖࡀᚲせ࡛࠶ࡿ㸬
ୖグࡢࡼ࠺࡞ㄢ㢟ࢆゎỴࡋ㸪ࠕ⎔ቃࠖ࡜ࠕ⤒῭ⓗ➇தຊࠖ
ࢆ⥔ᣢࡋࡘࡘ㸪㟁Ẽ࢚ࢿࣝࢠ࣮ࢆࠕᏳᐃⓗ࡟☜ಖ࣭౪⤥ࠖ
ࡍࡿ࡟ࡣ࡝࠺ࡍࢀࡤࡼ࠸࠿㸪ࡇࢀࡀᮏ✏࡟࠾ࡅࡿ⪃ᐹࢸ࣮
࣐࡛࠶ࡿ㸬
㸦㸲㸧ࣇ࢕࣮ࣝࢻ࣮࣡ࢡ㸦ᮾி࣭ࢩ࣏࣮ࣥ࢞ࣝ㸧
ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢẚ㍑࡟ධࡿ๓࡟㸪ᩥ⊩ࡸ࣮࣒࣍
࣮࣌ࢪ࡞࡝ࡢ᪤Ꮡ᝟ሗ࡛ࡣᚓࡽࢀ࡟ࡃ࠸᝟ሗࢆ཰㞟ࡍࡿ
ࡓࡵ࡟⾜ࡗࡓࣇ࢕࣮ࣝࢻ࣮࣡ࢡάືࡢ඲ᐜࢆ⤂௓ࡍࡿ
㸦⾲㸯㸧㸬
᪥ᮏ࠾ࡼࡧᮾி࣭ࢩ࣏࣮ࣥ࢞ࣝࡢ㟁ຊไᗘ࣭ᨻ⟇࡟ࡘ
࠸࡚ࡣ⤒῭⏘ᴗ┬࣭㈨※࢚ࢿࣝࢠ࣮ᗇ㸪ᮾி㒔⎔ቃᒁ㸪
Energy Market Authority (EMA)㸪ࢫ࣐࣮ࢺࢢࣜࢵࢻ㛵
㐃࡟ࡘ࠸࡚ࡣᮾி㟁ຊ(ᰴ)㸪᪥ᮏ IBM(ᰴ)㸪኱ᓮ㟁Ẽᕤ
ᴗ(ᰴ)㸪ࢹࢪࢱࣝࢢࣜࢵࢻࢯ࣮ࣜࣗࢩࣙࣥࢬ(ᰴ)㸦ᮾி኱
Ꮫ㜿㒊◊✲ᐊ㸧㸪㟁ຊ஦᝟࡟ࡘ࠸࡚ࡣ᪥ᮏཎᏊຊⓎ㟁
(ᰴ)࣭ཎ㟁᝟ሗࢩࢫࢸ࣒(ᰴ)㸪ࢩ࣏࣮ࣥ࢞ࣝᅜ❧኱Ꮫ
Energy Studies Institute㸪ࢼࣥࣖࣥᕤ⛉኱Ꮫ Energy 
Research Institute㸪ୡ⏺ࡢ㈨※ࣅࢪࢿࢫ㛵ಀ࡛ࡣ
Mitsubishi RtM ࡟࡚㸪ࡑࢀࡒࢀ࢖ࣥࢱࣅ࣮ࣗࢆᐇ᪋ࡋࡓ㸬
⾲ 1 ࣇ࢕࣮ࣝࢻ࣮࣡ࢡඛ୍ぴ㸦2013ᖺ 6᭶㹼9᭶㸧

ὀ㸸ࣇ࢕࣮ࣝࢻ࣮࣡ࢡඛࡢ☜ಖ࡜ᐇ⌧ࡣ㸪◊ಟᨭ᥼ࡢࣁࣂࢱࢡ
ᰴࡢ༠ຊ࡟ࡼࡿ࡜ࡇࢁࡀ኱ࡁ࠸㸬
௨ୗࡢグ㏙࡟࠾࠸࡚㸪࡜ࡃ࡟ฟ඾᫂グࡢ࡞࠸ሙྜࡣ㸪ࡇ
ࢀࡽࡢ࢖ࣥࢱࣅ࣮ࣗᡂᯝ࡟ࡶ࡜࡙ࡃࡶࡢ࡛࠶ࡿ㸬ࡓࡔࡋ㸪
ゎ㔘࡜グ㏙࡟ࡘ࠸࡚ࡣ➹⪅ࡽࡢ⌮ゎ࡟ࡶ࡜࡙ࡃࡶࡢ࡛࠶ࡾ㸪
ࡑࡢᩥ㈐ࡣ➹⪅࡟ᖐᒓࡍࡿ㸬
㸱㸬ẚ㍑
㸦㸯㸧㟁ຊ౪⤥㸦㈨※࠾ࡼࡧⓎ㟁㸧
㒔ᕷ࡜⏘ᴗࡢᵓ㐀ࡀ␗࡞ࡿࡓࡵ㸪༢⣧࡞ẚ㍑ࡣ࡛ࡁ࡞࠸
ࡀ㸪┤㏆ࢹ࣮ࢱ࡟ࡼࡿᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢⓎ㟁ᐜ㔞࡜㟁
ຊᾘ㈝㔞ࢆࡳ࡚ࡳࡼ࠺㸬ࢩ࣏࣮ࣥ࢞ࣝ㸦2011 ᖺ㸧࡛ࡣⓎ㟁
㔞ࡀ 460 ൨ kWh㸪㈍኎㟁ຊ㔞ࡣ 418 ൨ kWh ࡛㸦EMA; 
2013a㸧㸪ᮾி㟁ຊ㸦2012 ᖺ㸧ࡢⓎཷ㟁㟁ຊ㔞ࡣ 2,897 ൨
kWh㸪㈍኎㟁ຊ㔞ࡀ 2,690 ൨ kWh ࡛࠶ࡿ㸦ᮾி㟁ຊ;
2013a㸧㸬
ࡑࡢⓎ㟁࡟せࡍࡿ㈨※ࡢᵓᡂࢆẚ㍑ࡋࡓࡢࡀ㸪ᅗ 4 ࡛࠶
ࡿ㸬2000 ᖺ௦࡟ධࡗ࡚௨㝆㸪ࢩ࣏࣮ࣥ࢞ࣝࡣⓎ㟁⏝㈨※ࢆ
ᡓ␎ⓗ࡟▼Ἔ࠿ࡽኳ↛࢞ࢫ࡬ࢩࣇࢺࢆᙉࡵ㸪2007 ᖺ௨㝆ࡣ
඲యࡢ࡯ࡰ 8 ๭ࢆኳ↛࢞ࢫ࡟ࡼࡿⅆຊⓎ㟁࡟౫Ꮡࡋ࡚࠸ࡿ㸬
ࢩ࣏࣮ࣥ࢞ࣝ࡟࠾ࡅࡿኳ↛࢞ࢫࡢㄪ㐩ࡣ㸪㏆㞄ࡢ࣐࣮ࣞࢩ
ிʮ ǷȳǬȝȸȫ
ኺฎငಅႾ
᝻เǨȍȫǮȸ࠻
(QHUJ\0DUNHW$XWKRULW\(0$
ிʮᣃ࿢ؾޅ ǷȳǬȝȸȫ׎ᇌٻܖ(QHUJ\6WXGLHV,QVWLWXWH
ிʮᩓщȻஜࡃ ২ᘐወਙᢿ
ǹȞȸȈǰȪȃȉ৆ဦǰȫȸȗ
ȊȳȤȳ߻ᅹٻܖ
(QHUJ\5HVHDUFK,QVWLWXWH
ଐஜ,%0Ȼ 0LWVXELVKL5W0 &R/WG
ٻ߃ᩓൢ߻ಅȻ
ȇǸǿȫǰȪȃȉǽȪȥȸǷȧȳǺȻ
Ტிʮٻܖ᧺ᢿᄂᆮܴᲣ
ଐஜҾ܇щႆᩓȻ
ҾᩓऴإǷǹȆȠȻ

࢔࠾ࡼࡧ࢖ࣥࢻࢿࢩ࢔࠿ࡽࡢࣃ࢖ࣉࣛ࢖ࣥ࡟ࡼࡗ࡚┤᥋౪
⤥ࡉࢀ࡚࠸ࡿ㸬㧗㦐ࡍࡿ▼Ἔ࡬ࡢ౫Ꮡᗘࢆୗࡆ㸪࠿ࡘ㸪᪂
ᆺࡢࢥࣥࣂ࢖ࣥࢻࢧ࢖ࢡࣝ࡟ࡼࡿ࢞ࢫࢱ࣮ࣅࣥⓎ㟁
㸦CCGT㸧ࢆ✚ᴟⓗ࡟ᑟධࡋ㸪ຠ⋡ⓗ࡞Ⓨ㟁యไࢆᨻ⟇ⓗ
࡟᥎㐍ࡋ࡚ࡁࡓ⤖ᯝ࡛࠶ࡿ㸬ྠᅜ࡛ࡣ௒ᚋ㸪ኳ↛࢞ࢫⓎ㟁
ࡢẚ⋡ࢆ 9 ๭㏆ࡃࡲ࡛ᘬࡁୖࡆࡿࡇ࡜ࡀ᝿ᐃࡉࢀ࡚࠸ࡿ
㸦EMA; 2013a㸧㸬
ᅗᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢⓎ㟁㈨※ูᵓᡂ
㈨ᩱ㸸ᮾி㟁ຊ㸦2013b㸧㸪EMA(2013b)
 ୍᪉㸪ᮾி㟁ຊ⟶㎄ෆࡢⓎ㟁㈨※ูᵓᡂࡣ㸪3.11ᚋࡢ
⚟ᓥ➨୍ཎⓎ஦ᨾࡀᙳ㡪ࡋ㸪2010ᖺ࠿ࡽ 2012ᖺࡢ㛫࡟
๻ⓗ࡟ኚ໬ࡋ࡚࠸ࡿ㸬ࡲࡎཎᏊຊⓎ㟁ࡀ 28.2㸣࠿ࡽࢮࣟ
࡟࡞ࡾ㸪ኳ↛࢞ࢫ㸦LNG, LPG㸧ࡢẚ⋡ࡀ 45.4㸣࠿ࡽ
62.1㸣࡬㸪▼Ἔࡀ 9.2㸣࠿ࡽ 19.3㸣࡬㸪࠸ࡎࢀࡶⅆຊⓎ
㟁࡬ࡢ౫Ꮡᗘࡀᛴୖ᪼ࡋࡓ㸬௚᪉㸪▼Ⅳ㸦⣙ 10㸣㸧࡜Ỉ
ຊ㸦⣙ 6㸣㸧㸪᪂࢚ࢿࣝࢠ࣮㸦1㸣㸧࡛ࡣ኱ࡁ࡞ኚ໬ࡀࡳ
ࡽࢀ࡞࠸㸬ࡇࡢࡼ࠺࡟ࠊᮾிࡢ㟁※ูࡢⓎ㟁࡟ࡣࢩࣥ࢞
࣏࣮ࣝ࡟ẚ࡭࡚ከᵝ࡛࠶ࡿࡀ㸪ཎᏊຊⓎ㟁ࡀ౑࠼࡞࠸⌧
ᅾ㸪ࡸࡴࢆᚓࡎኳ↛࢞ࢫ࡜▼Ἔ࡬ࡢ౫Ꮡࢆ㧗ࡵ࡚࠸ࡿ㸬
✚ᴟⓗ࡞ᡓ␎ࢆࡶࡗࡓኳ↛࢞ࢫ࡬ࡢษࡾ᭰࠼࡛ࡣ࡞࠸࠺
࠼࡟㸪ᮾ㟁ࡢ LNG࣭▼Ἔ➼ࡢⅆຊⓎ㟁タഛࡣᢞ㈨ᢚไ࡟
ࡼࡗ࡚ᪧᆺタഛࡀከ࠸㸬ࡼࡗ࡚㸪ప⇕ຠ⋡ࡢࡶࡢࢆࣇࣝ
✌ാࡉࡏ࡚㸪ཎᏊຊࡢ௦᭰ࢆ⾜ࡗ࡚࠸ࡿࡢࡀ⌧≧࡛࠶ࡿ㸬
ࡑࡢࡓࡵ㸪ᮾ㟁࠾ࡼࡧᮾி㒔࡛ࡣ㸪ᪧᆺⅆຊⓎ㟁ᡤࡢࣜ
ࣉ࣮ࣞࢫࢆ✚ᴟⓗ࡟⾜ࡗ࡚࠸ࡃ஦ᴗィ⏬ࢆබ⾲ࡋ࡚࠸ࡿ㸬
 Ⓨ㟁୺య࡟࠾࠸࡚ࡶ኱ࡁ࡞㐪࠸ࡀࡳࡽࢀࡿ㸬ࢩ࣏࣮ࣥ࢞
ࣝࡢⓎ㟁఍♫ࡣ୺せ 3♫࡛࠶ࡿPower Seraya㸪Tuas Power㸪
Senoko Energy ࡀࡑࢀࡒࢀ࡯ࡰ 25㸣ࡎࡘࡢ㟁ຊࢆⓎ㟁㸪㈍
኎ࡍࡿ㰓❧≧ែ࡛➇தࡋ࡚࠸ࡿ㸦EMA; 2013a㸧㸬ࡇࢀࡣᨻ
ᗓ⣔௻ᴗࡀẸႠ໬ࡉࢀࡿ࡜ྠ᫬࡟㸪᪂つཧධࢆಁࡋ㸪ࡉࡽ
࡟ࡣ㸪እᅜ㈨ᮏ࡟ࡼࡿฟ㈨ࡶㄆྍࡍࡿ࡞࡝㸪኱ᖜ࡞⮬⏤໬
ࡀ᥎㐍ࡉࢀࡓ⤖ᯝ࡛࠶ࡿ㸬౛࠼ࡤ㸪୺せ 3 ♫ࡢࡦ࡜ࡘ
Senoko Energy ࡣ㸪ࡶ࡜ࡶ࡜ᨻᗓ⣔ࣇ࢓ࣥࢻࡢࢸ࣐ࢭࢵࢡ
࣮࣍ࣝࢸ࢕ࣥࢢࢫࡀᡤ᭷ᰴᘧࢆ኎༷ࡍࡿ㝿㸪୸⣚㸪㛵す㟁
ຊ㸪஑ᕞ㟁ຊ㸪ᅜ㝿༠ຊ㖟⾜㸪௖ GDFࢫ࢚ࢬ࡟ࡼࡿᅜ㝿ࢥ
ࣥࢯ࣮ࢩ࢔࣒࡟ࡼࡗ࡚ 2008ᖺ࡟ⴠᮐࡉࢀ࡚௒᪥࡟࠸ࡓࡗ࡚
࠸ࡿ㸬⌧ᅾ࡛ࡣ㸪ࣛ࢖ࣥࢭࢫࢆཷࡅ࡚Ⓨ㟁஦ᴗࢆ⾜ࡗ࡚࠸
ࡿẸ㛫஦ᴗ⪅ᩘࡣ 13ࢆᩘ࠼ࡿ㸬
 ୡ⏺᭱኱⣭ࡢ࣓࣏࢞ࣟࣜࢫࢆ᧦ࡍࡿᮾி㟁ຊ⟶㎄ୗࡢ
Ⓨ㟁஦ᴗࡣ㸪ࢩ࣏࣮ࣥ࢞ࣝ࡯࡝๻ⓗ࡞⮬⏤໬㊰⥺ࡣᐇ⌧
ࡍࡿ࡟࠸ࡓࡽ࡞࠸㸬ᮾி㟁ຊࡣ⮬♫࡛ 8๭ࢆⓎ㟁ࡋ࡚࠸
ࡿࡀ㸪⣙ 2๭ࢆእ㒊࠿ࡽㄪ㐩ࡋ࡚࠸ࡿ㸬2๭ࡢ࠺ࡕ 24㸣
ࡀࠕᆅᖏ㛫㉎ධࠖ࡜࠸ࢃࢀࡿ௚ࡢ㟁ຊ఍♫࠿ࡽࡢ㉎ධ࡛㸪
ṧࡾࡢ 76㸣ࡣබႠ㟁Ẽ஦ᴗ⪅ࡸẸ㛫஦ᴗ⪅㸦IPP㸧࠿ࡽ
ࡢ㉎ධ࡟ࡼࡗ࡚࠸ࡿ㸬࡜ࡃ࡟㸪3.11௨ᚋࡣᮾ㟁ࡢ⤒Ⴀ୙
Ᏻᐃ໬࡟࡜ࡶ࡞ࡗ࡚㸪௚♫㉎ධ࡬ࡢ౫Ꮡᗘࡀୖࡀࡗࡓ࡜
࠸࠺せᅉ࡜㸪IPP஦ᴗ⪅ࡽࡀⓎ㟁ࣅࢪࢿࢫࢆᙉ໬࣭ཧධ
ࡋ࡚࠸ࡿ஦᝟࡟ࡶ࡜࡙࠸࡚࠸ࡿ㸬᪥ᮏ࡟࠾ࡅࡿ㒊ศⓗ⮬
⏤໬ࡢ㐍ᒎࡸ㸪➇தࡢ⤖ᯝ࡟ࡼࡗ࡚ࡑ࠺࡞ࡗ࡚࠸ࡿࢃࡅ
࡛ࡣ࡞࠸ࡇ࡜ࡀ㔜せ࡛࠶ࡿ㸬
 ࡜ࡇࢁ࡛㸪ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢ཮᪉࡟ඹ㏻ࡋ࡚࠸ࡿ
ࡢࡣ㸪ࢻ࢖ࢶࡸ໭Ḣㅖᅜ୍࡛ᐃࡢࢩ࢙࢔ࢆ☜❧ࡋࡓኴ㝧
ගࡸ㢼ຊࢆ฼⏝ࡋࡓ෌⏕ྍ⬟࢚ࢿࣝࢠ࣮࡟ࡼࡿⓎ㟁ẚ⋡
ࡀࡁࢃࡵ࡚ప࠸Ⅼ࡛࠶ࡿ㸬⌧≧࡛ࡣࢩ࣏࣮࡛ࣥ࢞ࣝࡶ㸪
௒ࡲ࡛ࡢ࡜ࡇࢁ✚ᴟⓗ࡞ᑟධࡣ㐍ࢇ࡛࠸࡞࠸㸬ࡲࡓ㸪ᮾ
ி㟁ຊ⟶㎄ෆ࡟࠾࠸࡚ࡶ㸪ᅵᆅ฼⏝ࡢไ⣙ࡸ᪤Ꮡ㏦㓄㟁
⥙ࡢ฼⏝຾ᡭࡢᝏࡉࡀཎᅉ࡛㸪㟈⅏ࡀ㉳ࡇࡿࡲ࡛ᐁẸඹ
࡟෌⏕ྍ⬟࢚ࢿࣝࢠ࣮ࡢᑟධࢆ✚ᴟⓗ࡟⾜࠺ືᶵࡀᙅ࠿
ࡗࡓ㸬
 ࡶࡕࢁࢇ㸪㧗㦐ࡍࡿኳ↛㈨※౯᱁ࡸ⎔ቃಖ඲ࡢほⅬ㸪
ࡉࡽ࡟ᮾி࡟࠾࠸࡚ࡣཎᏊຊⓎ㟁ࡢ௦᭰ᡭẁ࡜ࡋ࡚෌⏕
ྍ⬟࢚ࢿࣝࢠ࣮ࡢ฼⏝࡜ᬑཬࡣᚲせ࠿ࡘ᭷ຠ࡞ᡭẁ࡜࠸
࠼ࡿ㸬࡜ࡣ࠸࠼㸪⮬↛᮲௳࡟኱ࡁࡃᕥྑࡉࢀࡿࡓࡵ࡟Ⓨ
㟁㔞ࡀ୙Ᏻᐃ࡛࠶ࡿࡇ࡜㸪ࡑࡢኚື㔞ࡢ኱ࡁ࠸≧ែ࡛᪤
Ꮡࡢ⣔⤫㟁ຊ⥙࡬㏦㟁ࡍࡿࡇ࡜࡛࿘Ἴᩘㄪᩚ࡟ᝏᙳ㡪ࢆ
࠾ࡼࡰࡍ࡞࡝㸪኱つᶍ࡞ᑟධ࡜ᐇ⌧ࡣ༢⣧࡛ࡣ࡞࠸㸬
 ࡇ࠺ࡋࡓⅬࢆ㋃ࡲ࠼ࡿ࡜㸪ศᩓⓎ㟁࡜㟁ຊࡢᆅ⏘ᆅᾘࢆ
୍ᐃ⛬ᗘ㸪ᮾி࢚ࣜ࢔࡛ᐇ⌧ࡍࡿࡇ࡜ࡣ㸪㤳㒔ᮾிࡢ㟁ຊ
ࡢᏳᐃ౪⤥యไࢆ⿵᏶ࡍࡿྍ⬟ᛶࡣ࠶ࡿ࡜࠸࠼ࡿ㸬⌧ᐇⓗ
࡟ࡣࠊᪧᘧ࡛ຠ⋡ࡢຎࡿⅆຊⓎ㟁タഛࢆ㧗ຠ⋡࡛⎔ቃ㓄៖
ᆺࡢ᪂ᆺタഛ࡟ࣜࣉ࣮ࣞࢫࢆ㐍ࡵ࡚⣔⤫㟁ຊ⥙࡛Ᏻᐃⓗ࡞
㟁ຊ౪⤥ࢆᅗࡾ㸪ᑠࡉ࡞ᆅ⌮ⓗࢫࢣ࣮࡛ࣝ㟁ຊࡢ⮬⤥⮬㊊
ࢆ෌⏕ྍ⬟࢚ࢿࣝࢠ࣮࡛⿵᏶ࡋ࠺ࡿ᪉ྥᛶࡀᑟฟࡉࢀࡿ㸬
㸦㸰㸧㟁ຊᾘ㈝࡜౪⤥ಙ㢗ᗘ
 ḟ࡟㸪㟁ຊ࢚ࢿࣝࢠ࣮ࢩࢫࢸ࣒ࡢࡶࡗ࡜ࡶୗὶ࡟఩⨨
࡙ࡅࡽࢀࡿ㟁ຊᾘ㈝࡟ࡘ࠸࡚ẚ㍑ࡋ࡚ࡳࡼ࠺㸬
 㟁ຊࡢ㟂せ㒊㛛ࢆ༢⣧࡟ᐙᗞ⏝࡜⏘ᴗ⏝࡟ศࡅࡿ࡜㸪ࢩ
࣏࣮ࣥ࢞ࣝࡣࡑࢀࡒࢀ 15.7㸣㸪84.3㸣㸪ᮾிࡣ 35.7㸣㸪
64.3㸣࡜࠸࠺ᵓᡂ࡟࡞ࡗ࡚࠸ࡿ㸦2011 ᖺ㸧㸬ࡇࡇ࡛࠸࠺ᮾ

ிࡣ㸪ᮾி㟁ຊ⟶㎄༊ෆ඲యࢆ࠸࠺ࡓࡵ㏆㞄 8 ┴ࢆྵࢇࡔ
ࢹ࣮ࢱ࡟ὀពࢆせࡍࡿ㸬ࡲࡓ㸪⏘ᴗ⏝࡜ࡣ〇㐀ᴗࡤ࠿ࡾࢆ
࠸࠺ࡢ࡛ࡣ࡞ࡃ㸪බⓗࢭࢡࢱ࣮࣭ၟᴗ࣭㐠㍺࣭ࢧ࣮ࣅࢫ࡞
࡝ࡀໟᦤࡉࢀ࡚࠸ࡿ㸬
㟁ຊ౪⤥ィ⏬࡛ࡣ㸪㟂せ࣭ᾘ㈝ࡢࣆ࣮ࢡ࡟ྜࢃࡏ࡚ᢞ
㈨࡜Ⓨ㟁ࡀ⾜ࢃࢀࡿ㸬ࢩ࣏࣮ࣥ࢞ࣝࡣ✵ ࣭ ‴࣭ᘓタ
⌧ሙ࡞࡝㸪࠶ࡽࡺࡿ࡜ࡇࢁ࡛ 24᫬㛫Ⴀᴗ࣭᧯ᴗࡀ⾜ࢃ
ࢀ㸪࠿ࡘ㸪Ꮫᰯ࣭බඹ᪋タࡸၟᴗ᪋タ࡛ᙉⅯ࡞෭ᡣ࡟኱
㔞ࡢ㟁Ẽࡀᾘ㈝ࡉࢀ࡚࠸ࡿ㸬௚᪉㸪ࢩ࣏࣮ࣥ࢞ࣝࡢᾘ㈝
⪅ࡣࡍ࡛࡟ᡂ⇍ࡋ࡚࠸ࡿࡢ࡛ᐙᗞෆ࡛ࡢ⠇㟁ព㆑ࡣ㧗ࡃ㸪
ࡼࡾᩍ⫱㈝⏝࡟㈨㔠ࢆ඘࡚ࡿࡓࡵ࡟෭ᡣ฼⏝ࢆ᥍࠼ࡿኌ
ࡶ⪺࠿ࢀࡿ㸬ࡇ࠺ࡋࡓࡇ࡜ࡀせᅉ࡛㸪ᮾி࡟ẚ࡭࡚ᐙᗞ
㒊㛛ࡢ㟁ຊ฼⏝ẚ⋡ࡀపࡃ㸪཯ᑐ࡟⏘ᴗ㒊㛛ẚ⋡ࡀ㧗࠸
࡜࠸࠼ࡿ㸬
ࡑࢀ௨ୖ࡟㸪ࢩ࣏࣮ࣥ࢞ࣝ࡜ᮾிࡢ㟁ຊᾘ㈝࡟࠾ࡅࡿ㐪
࠸ࡣ㸪Ꮨ⠇せᅉ࡟ࡼࡿ㟁ຊᾘ㈝ࣆ࣮ࢡࡢኚືࡢ᭷↓࡟࠶ࡿ㸬
࿘▱ࡢࡼ࠺࡟㸪᪥ᮏ࡟ࡣᅄᏘࡀ࠶ࡾ㸪㉥㐨┤ୗࡢࢩ࣏ࣥ࢞
࣮ࣝࡣ୍ᖺ୰┿ኟ࡛࠶ࡿ㸬ࡘࡲࡾ㸪᪥ᮏ࡛ࡣ୍⯡ⓗ࡟ኟ࡜
෤ࡢ㟁ຊᾘ㈝ࡀᛴ⃭࡟ୖ᪼ࡋ㸪᫓࡜⛅࡟ࡣ㟂せ㔞ࡀῶ㏥ࡍ
ࡿ㸬ࡇࢀࢆ᭶ูࡢ㟁ຊ㈇Ⲵ᭤⥺㸦࣮ࣟࢻ࣮࢝ࣈ㸧࡛୧⪅ࢆ
ẚ㍑ࡋ࡚ᅗ♧ࡋࡓࡢࡀᅗ 5࡛࠶ࡿ㸬
ᅗ 5 㟁ຊ㈇Ⲵ᭤⥺㸦ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝ㸧
㈨ᩱ㸸ᮾி㟁ຊ㸦2013a㸧㸪NEMS(2013)

୍ぢࡋ࡚᫂░࡛࠶ࡿࡀ㸪ࢩ࣏࣮ࣥ࢞ࣝࡢᖺ㛫ࢆ㏻ࡌࡓ㟁
ຊ㈇Ⲵ᭤⥺ࡀᖹᆠ࡞ࡢ࡟ẚ࡭࡚㸪ᮾி㟁ຊࡢࡑࢀࡣᏘ⠇ኚ
ື࡟ࡼࡿ᣺ࢀᖜࡀ኱ࡁ࠸㸬ᮾி࡛ࡣ᫓࡜⛅࡟࡞ࡿ࡜㟁ຊ㟂
せࡀᛴⴠࡋ㸪5᭶࡜ 10᭶ࢆᗏ࡟㸪6᭶࠿ࡽ 9᭶࡟࠿ࡅ࡚ࡢ
ኟᏘ࡟ᛴୖ᪼ࡋ࡚࠸ࡿ㸬ࡶࡕࢁࢇ㸪ࡇࢀࡀ⛬ᗘࡢᕪࡣ࠶ࡿ
࡟ࡏࡼẖᖺ⧞ࡾ㏉ࡉࢀࡿ㸬ࡘࡲࡾ㸪ᮾிࡢ㟁ຊࡢᏳᐃ౪⤥
࡟࠾࠸࡚ࡣ㸪ࡇࡢኟᏘ㟂せ࡟ᑐࡋ࡚༑ศ࡞Ⓨ㟁ᐜ㔞࡜㏦㓄
㟁ࢆᢸಖࡋ࠺ࡿタഛᢞ㈨ࡀ㟁ຊ౪⤥஦ᴗ⪅࡟ࡣㄢࡉࢀࡿࡇ
࡜࡟࡞ࡿ㸬ࡇࡢᢞ㈨㈇ᢸ࡜ᅇ཰ࢆィ⏬ⓗ࡟ᐇ⌧ࡋ㸪ࡉࡽ࡟㸪
㟂せῶ㏥ᮇ࡟࠶ࡓࡿ᫓࡜⛅ࡢ㐺ṇ࡞Ⓨ㟁㔞࡟ᑐᛂࡋ࠺ࡿタ
ഛ⬟ຊ࡜⤒Ⴀయຊࡢ୧❧ࢆᅗࡿࡇ࡜ࡀồࡵࡽࢀࡿ㸬
ࡇࡢࡼ࠺࡞Ꮨ⠇ኚື࡟ᑐᛂࡍࡿࡓࡵ࡟ࡣ㸪㛗ᮇࡢィ⏬
࡟ࡶ࡜࡙࠸ࡓᢞ㈨࡜ᅇ཰㸪⤒Ⴀࣂࣛࣥࢫࡢ⥔ᣢࢆྍ⬟࡜
ࡍࡿࠕᆅᇦ⊂༨ࠖయไࡣ᭷ຠ࡛࠶ࡗࡓ㸬㤳㒔ᅪࡢ⏕⏘࡜
ࢧ࣮ࣅࢫࢆᢸ࠺⏘ᴗ㒊㛛࡟ᑐࡋ࡚㧗ရ㉁࡛Ᏻᐃࡋࡓ㟁ຊ
ࢆ⏕⏘࣭౪⤥ࡍࡿ࡜࡜ࡶ࡟㸪4,000୓ேࢆ㉸࠼ࡿᐙᗞ㒊
㛛࡬㟁Ẽࢆ౪⤥ࡍࡿ࡟ࡣ㸪Ᏻ᫆࡞㔜」ᢞ㈨ࡸ᪂つཧධࡣ
⌧ᐇⓗ࡛ࡣ࡞࠿ࡗࡓ㸬
Ⓨ㟁᪉ᘧࡶ≉ᐃࡢタഛ࣭ᢏ⾡ࢆ⏝࠸ࢀࡤࡼ࠸࡜࠸࠺ࢃ
ࡅ࡟ࡣ࠸࠿࡞࠸஦᝟ࡶ࠶ࡿ㸬᫨㛫㟁ຊ㟂せᑐᛂຊ࡟ࡍࡄ
ࢀࡿỈຊⓎ㟁㸦ᥭỈᘧ㸧ࢆά⏝ࡋ㸪ᖖ᫬Ᏻᐃⓗ࡞㟂せ࡟
ᑐࡋ࡚ࡣ✌ാࢆ⥔ᣢࡍࢀࡤ⥔ᣢࡍࡿ࡯࡝㧗ຠ⋡࡛Ⓨ㟁࡛
ࡁࡿཎᏊຊࡸⅆຊ࡛࣮࣋ࢫ౪⤥ຊࢆ᪥୰࣭Ꮨ⠇ࡈ࡜࡟ᑐ
ᛂࡍࡿᚲせࡀ࠶ࡿ㸬ᮾி㟁ຊࢆࡣࡌࡵ࡜ࡍࡿ᪥ᮏࡢ㟁ຊ
఍♫ࡣ㸪Ᏻᐃࡋࡓ㈨※ㄪ㐩㸪㟁※ࡢከᵝ໬㸪ᰂ㌾࡛㧗࠸
Ⓨ㟁ຠ⋡㸪⎔ቃಖ඲ᑐ⟇ࢆ᭱㐺࡟⟶⌮ࡋ㸪࠿ࡘᏘ⠇ኚື
࡟ࡼࡿ኱ࡁ࡞㟂せኚ໬࡟ᰂ㌾࠿ࡘ㐺ṇ࡞ᩱ㔠タᐃ࡛⤒Ⴀ
ࢆᡂࡾ❧ࡓࡏ࡚ࡁࡓ࡜࠸࠼ࡿ㸬
⧞ࡾ㏉ࡋ࡟࡞ࡿࡀ㸪3.11௨ᚋࡢᮾ㟁ࡣ㸪࣮࣋ࢫ౪⤥ຊ
ࢆཎᏊຊⓎ㟁࡟㢗ࡿࡇ࡜ࡀ࡛ࡁ࡞ࡃ࡞ࡗࡓ㸬ࡑࡢࡓࡵ㸪
࣮࣋ࢫ౪⤥ຊ࡜࣑ࢻࣝ౪⤥ຊࢆኳ↛࢞ࢫ࡜▼Ἔࠊ▼Ⅳ࡟
ࡼࡿⅆຊⓎ㟁࡛㸪ࡑࢀࡶᪧᘧ࡟ᒓࡍࡿタഛࡲ࡛ά⏝ࡋ࡚
⌧≧࡟ᑐᛂࡋ࡚࠸ࡿࡢ࡛࠶ࡿ㸬
࡜ࡇࢁ࡛㸪ࢩ࣏࣮ࣥ࢞ࣝࡣඛ㏙ࡢࡼ࠺࡟㸪1ᖺࢆ㏻ࡌ
࡚࣮ࣟࢻ࣮࢝ࣈࡀᖹᆠ࡛㸪Ꮨ⠇せᅉ࡟ࡼࡿ㟂せኚືࡀᑠ
ࡉ࠸ࡓࡵ㸪㟁※ࡢከᵝ໬ࢆᅗࡿᚲせᛶࡀᑠࡉ࠸㸬ࡘࡲࡾ㸪
タഛࡸᢏ⾡㸪ᢞ㈨࡜ᅇ཰࡟ࡘ࠸࡚ᮾிࡢࡼ࠺࡟」㞧࡞⤒
Ⴀ⎔ቃ࡟࠾࠿ࢀ࡚࠸࡞࠸㸬ࡲࡓ㸪ᆅ⌮ⓗ㸪ᆅᙧⓗ࡞Ⅼ࡛
ỈຊⓎ㟁ࡣྠᅜ࡟ࡣ୙ྥࡁ࡛࠶ࡿ㸬ࡋࡓࡀࡗ࡚㸪ࢩࣥ࢞
࣏࣮ࣝࡀኳ↛࢞ࢫࢆ㏆㞄ㅖᅜ࠿ࡽẚ㍑ⓗᏳ౯࡛Ᏻᐃᮇ࡟
ㄪ㐩࡛ࡁࡿ⎔ቃࢆ฼⏝ࡋ㸪ࢥࣥࣂ࢖ࣥࢻࢧ࢖ࢡࣝ᪉ᘧࡢ
㧗ຠ⋡࢞ࢫࢱ࣮ࣅࣥⓎ㟁࡟ഴὀࡍࡿࡢࡣ㸪ᡓ␎ⓗ࡟ࡁࢃ
ࡵ࡚ྜ⌮ⓗ࡛࠶ࡿ࡜࠸࠼ࡼ࠺㸬⊃࠸ᅜᅵ࡟ࡍ࡭࡚ࡢᶵ⬟
ࡀ㞟୰ࡍࡿࢩ࣏࣮࡛ࣥ࢞ࣝࡣ㸪ᅜẸព㆑ࡢほⅬ࠿ࡽཎᏊ
ຊⓎ㟁࡜࠸࠺㑅ᢥ⫥ࡣᚷ㑊ࡉࢀ࡚ࡁࡓ⤒⦋ࡶ࠶ࡿ㸬
࡜ࡶ࠶ࢀ㸪㟁ຊᾘ㈝஦᝟࡟௨ୖࡢࡼ࠺࡞㐪࠸ࡣ࠶ࡿ࡟ࡏ
ࡼ㸪ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢ㟁ຊ౪⤥ಙ㢗ᗘࡣୡ⏺᭱㧗Ỉ‽
࡟࠶ࡿ㸬ࡼࡃ฼⏝ࡉࢀࡿᣦᶆ࡟㸪SAIDI㸦㟂せᐙ୍㌺࠶ࡓ
ࡾࡢᖺ㛫೵㟁᫬㛫㸧࡜ SAIFI㸦㟂せᐙ୍㌺࠶ࡓࡾࡢᖺ㛫೵
㟁ᅇᩘ㸧ࡀ࠶ࡿ㸬ᮾிࡢ SAIDI ࡣ㏻ᖖ࡛ࡣ 10 ศ௨ୗࡢỈ
‽࡛࠶ࡿࡀ㸪2011ᖺࡣᮾ᪥ᮏ኱㟈⅏ࡢᙳ㡪࡛ 152ศ࡜␗ᖖ
್ࢆ᳨ฟࡋ࡚࠸ࡿ㸦⾲ 2㸧㸬ࢩ࣏࣮ࣥ࢞ࣝࡣ㦫ࡃ࡭ࡁࡇ࡜
࡟㸪5 ᖺ㛫ࡢᖹᆒ್ࡀࢃࡎ࠿࡟ 0.48 ศ࡟ࡍࡂ࡞࠸㸬ࡶࡗ࡜
ࡶ▷࠸ 2011 ᖺࡢᖺ㛫೵㟁᫬㛫ࡣ㸪ࡓࡗࡓࡢ 13 ⛊⛬ᗘ࡜࠸
࠺㸬
SAIFI ࡟ࡘ࠸࡚ࡶ㸪ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡣ 1 ᅇ࡟ࡶ‶ࡓ
࡞࠸㸬2012ᖺ࡛ࡳ࡚ࡳࡿ࡜㸪ᮾிࡀ 0.07ᅇ㸪ࢩ࣏࣮ࣥ࢞ࣝ
ࡀ 0.009 ᅇ࡜࠸࠺పࡉ࡛࠶ࡿ㸬⮬↛⅏ᐖ࡟ࡉࡽࡉࢀࡿࡇ࡜
ࡢ࡯࡜ࢇ࡝࡞࠸ࢩ࣏࣮ࣥ࢞ࣝࡢಙ㢗ᗘ࡟㌷㓄ࡀୖࡀࡿ࡟ࡏ
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
ࡼ㸪୧ᅜ࡜ࡶ࡟ୡ⏺᭱㧗Ỉ‽ࢆᐇ⌧ࡋ࡚࠸ࡿ㸬ཧ⪃ࡲ࡛࡟㸪
IEEEࡢබ⾲ࡋ࡚࠸ࡿ࢔࣓ࣜ࢝ࡢ 2011ᖺࡢ SAIDIࡀ 143ศ㸪
SAIFIࡀ 1.29ᅇ࡛࠶ࡾ㸪ࡑࢀࡽࢆ⿬௜ࡅ࡚࠸ࡿ㸬

⾲ 㟂せᐙ୍㌺࠶ࡓࡾࡢᖺ㛫೵㟁᫬㛫㸦ศ㸧SAIDI
ὀ㸸SAIDI: System Average Interruption Duration Index
㈨ᩱ㸸ᮾி㟁ຊ㸦2013a㸧㸪EMA (2013c)
⾲ 㟂せᐙ୍㌺࠶ࡓࡾࡢᖺ㛫೵㟁ᅇᩘSAIFI
ὀ㸸SAIFI: System Average Interruption Frequency Index
㈨ᩱ㸸ᮾி㟁ຊ㸦2013a㸧㸪EMA (2013c)
 ௨ୖࡢࡼ࠺࡟㸪ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡣ㟁ຊᾘ㈝஦᝟ࡀ኱
ࡁࡃ␗࡞ࡿࡇ࡜ࡀⓎ㟁᪉ᘧࡸ㟁ຊᴗ⏺つไ࡟㛵ಀࡋ㸪୍᪉
࡛ࡑ࠺ࡋࡓ㐪࠸࡟ࡶ࠿࠿ࢃࡽࡎୡ⏺࡛᭱㧗Ỉ‽ࡢ㟁ຊ౪⤥
ಙ㢗ᗘࢆᐇ⌧ࡋ࡚࠸ࡿⅬ࡟≉ᚩࡀ࠶ࡿ㸬ࡓࡔ㸪EMA ࡀᣦ᦬
ࡋ࡚࠸ࡿࡼ࠺࡟㸪ࢩ࣏࣮ࣥ࢞ࣝࡣ㧗࠸ಙ㢗ᛶࡢୖ࡟ᅜ㝿➇
தຊࡢ࠶ࡿ㟁Ẽᩱ㔠ࢆᐇ⌧ࡋ㸪ᮾி࡛ࡣಙ㢗ᛶࡣ㧗࠸ࡀᩱ
㔠ࡶ㧗࠸࡜࠸࠺Ⅼ࡟㐪࠸ࡀ࠶ࡿ㸬
㸦㸱㸧㟁ຊ౪⤥ไᗘ
 ୡ⏺ྛᅜࡢ㟁ຊ౪⤥ไᗘࡣ㸪つไ࡜⮬⏤໬ࡢ㛫࡛㸪ࡑ
ࡢᅜࡢ஦᝟࡟ࡶ࡜࡙࠸࡚タィࡉࢀ࡚࠸ࡿ㸬Ⓨ㟁ࡸ㟁ຊࡢ
༺኎࣭ᑠ኎஦ᴗ㸪㏦㟁஦ᴗ࡟࠾࠸࡚⮬⏤໬ࡀ⾜ࢃࢀࢀࡤ㸪
ᕷሙࡢࣉ࣮࣮ࣞࣖࡀ」ᩘཧධࡋ㸪➇த࡟ࡼࡗ࡚ᢏ⾡㐍Ṍ
ࡸ㟁Ẽᩱ㔠ࡢపୗࡀᮇᚅࡉࢀࡿ㸬
 ᪥ᮏࡣࡍ࡛࡟㒊ศⓗ࡞Ⓨ㟁㸪༺኎㸪ᑠ኎஦ᴗ࡟࠾࠸࡚⮬
⏤໬ࡀไᗘⓗ࡟ࡣ⾜ࢃࢀ࡚࠸ࡿࡶࡢࡢ㸪ᐇ㉁ⓗ࡟ࡣᆅᇦ㟁
ຊ఍♫ࡢ⊂༨≧ែࡀ⥅⥆ࡋ࡚࠸ࡿࡢࡣ࿘▱ࡢ㏻ࡾ࡛࠶ࡿ㸬
࢔࣓ࣜ࢝ࡢ୍㒊ࡢᕞ࡛ࡣつไ⦆࿴࡜⮬⏤໬ࡀ⾜ࢃࢀ㸪➇த
ಁ㐍⟇ࡀᑟධࡉࢀ࡚࠸ࡿ࢖࣓࣮ࢪࡀᙉ࠸ࡀ㸪ᐇ㝿࡟ࡣ 50ᕞ
ࡢ࠺ࡕ 15ᕞ࡟ࡍࡂ࡞࠸㸦᭹㒊㸹2012㸧㸬ࡉࡽ࡟㸪⮬⏤໬ࢆ
⾜ࡗࡓ࠿ࡽ࡜࠸ࡗ࡚㟁Ẽᩱ㔠ࡀୗࡀࡗࡓ࡜࠸࠺᭷ព࡞ഴྥ
ࡶࡳࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࡋ㸪඲⡿つᶍࡢಙ㢗ᗘࡣ᪥ᮏ࡟ẚ࡭
࡚ⴭࡋࡃప࠸㸬ࢩ࣏࣮ࣥ࢞ࣝࡣⓎ㟁㸪㟁ຊࡢ༺኎࣭ᑠ኎࡟
࠾࠸࡚⮬⏤໬ࢆ኱⫹࡟᥎ࡋ㐍ࡵ࡚㸪ୡ⏺ࢺࢵࣉࡢ㧗ᗘ࡞㟁
ຊ౪⤥ಙ㢗ᛶࢆ☜ಖࡋ࡚࠸ࡿ㸦ᅗ 6㸧㸬
 ࡛ࡣ㸪ࡇࡇ࡛ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝࡢ㟁ຊ౪⤥ไᗘࢆẚ
㍑ࡋ࡚ࡳࡼ࠺㸦ᅗ 7㸧㸬
 ࡍ࡛࡟ࡳࡓࡼ࠺࡟㸪ᮾி࡛ࡣཎⓎࡀ೵Ṇࡋࡓ௨ᚋࡶᮾ
ி㟁ຊࡀ 80㸣ࡢⓎ㟁ࢆᢸ࠸㸪㟁ຊ఍♫ࢢ࣮ࣝࣉࡸබႠⓎ
㟁ࢆ㝖ࡅࡤ 10㸣⛬ᗘ࡟Ẹ㛫஦ᴗ⪅ࡢⓎ㟁ࡣᢚไࡉࢀ࡚࠸
ࡿ㸬ࢩ࣏࣮࡛ࣥ࢞ࣝࡣ኱ᡭ 3♫ࡢ࡯࠿㸪10♫ࡀࣛ࢖ࢭࣥ
ࢫ࡟ࡶ࡜࡙࠸࡚Ⓨ㟁஦ᴗ࡟ཧධࡋ࡚➇தࡋ࡚࠸ࡿ㸬

ᅗ 㟁ຊ஦ᴗࡢ⮬⏤໬࡜ᕷሙ໬≧ἣ
㈨ᩱ㸸㟁ຊࢩࢫࢸ࣒ᨵ㠉ᑓ㛛ጤဨ఍㸦2013㸧㸪᭹㒊㸦2012㸧



ᅗ  㟁ຊ౪⤥ไᗘࡢẚ㍑
㈨ᩱ㸸ᮾி㟁ຊ㸦2013a㸧㸪EMA(2013a, 2013b, 2013c)

 Ⓨ㟁ࡉࢀࡓ㟁ຊࡣ㸪ࢩ࣏࣮࡛ࣥ࢞ࣝࡣྲྀᘬᕷሙ࡟࠾࠸࡚
ࡍ࡭࡚኎㈙ࡉࢀ࡚࠾ࡾ㸪ྲྀᘬᕷሙࡢ㐠Ⴀ⟶⌮ࡣ࢚ࢿࣝࢠ࣮
ᕷሙ┘╩ᗇ㸦EMA㸧ചୗࡢබႠ௻ᴗEMC㸦Energy Market 
Company㸧ࡀᢸᙜࡋ࡚࠸ࡿ㸬୍᪉㸪ᮾி㸦᪥ᮏ㸧࡛ࡶ༺㟁
ຊྲྀᘬᕷሙ㸦JEPX㸸୍⯡♫ᅋἲே ᪥ᮏ༺㟁ຊྲྀᘬᡤ㸧ࡀ
2003 ᖺ࡟タ❧ࡉࢀࡓࡀ㸪ࡑࡇ࡛ྲྀᘬࡉࢀࡿ㟁ຊ㔞ࡣᑠ኎㈍
኎㟁ຊ㔞ࡢࢃࡎ࠿ 0.5㸣࡛㸦2010 ᖺ㸧㸪࡞ࡁ࡟➼ࡋ࠸࡜࠸
ࢃࡊࡿࢆᚓ࡞࠸㸬
 ㏦㓄㟁஦ᴗ࡟㛵ࡋ࡚ࡣ㸪ᮾி㟁ຊࡀ඲㠃ⓗ࡟⟶⌮㐠Ⴀ
ࡋ࡚࠸ࡿࡢ࡜ྠᵝ࡟㸪ࢩ࣏࣮࡛ࣥ࢞ࣝࡣᅜႠ Singapore 
Powerࡢ⣔ิ఍♫ SP PowerAssetsࡀ༢⊂࡛ࣛ࢖ࢭࣥࢫ
ࢆཷࡅ࡚㏦㓄㟁᪋タࢆ⊂༨ᡤ᭷ࡋ࡚⟶⌮㐠Ⴀ࡟ᙜࡓࡗ࡚
࠸ࡿ㸬ࡘࡲࡾ㸪୧ᅜ࡛ࡣ㏦㓄㟁㒊㛛ࡢ⮬⏤໬ࡣ⾜ࡗ࡚࠾
ࡽࡎ㸪Ᏻᐃ౪⤥࡜౯᱁⤫ไࡀᐇ⌧ࡉࢀ࡚࠸ࡿ㸬
 ᑠ኎㒊㛛࡛ࡣ㸪ᮾி࡜ࢩ࣏࣮ࣥ࢞ࣝ࡜ࡶ࡟኱ཱྀ㟂せඛ
࡟ᑐࡍࡿᑠ኎஦ᴗ࡬ࡢཧධࡀไᗘ࡜ࡋ࡚Ꮡᅾࡍࡿ㸬ᮾி
࡛ࡣ༺኎ᕷሙྲྀᘬࡶࡈࡃࢃࡎ࠿࡛㸪ࡲࡓ㸪ᕷሙࢆ௓ࡉࡎ
࡟┤᥋ྲྀᘬࡉࢀ࡚࠸ࡿ㟁ຊࡶ඲యࡢࢃࡎ࠿ 6㸣࡟ࡍࡂ࡞
࠸㸬ࡼࡗ࡚㸪94㸣࡜࠸࠺ᅽಽⓗ࡞ࢩ࢙࢔ࡢ㟁ຊᑠ኎ࢆᮾ
㟁 1♫ࡀ⊂༨ࡋ࡚࠸ࡿ≧ែ࡛࠶ࡿ㸬
 ࢩ࣏࣮࡛ࣥ࢞ࣝࡣᐙィ㒊㛛ࡸᑠཱྀ㟂せᐙ࡟ᑐࡋ࡚ࡣ㸪ᅜ
⟇௻ᴗ Singapore Powerചୗࡢ SP Serviceࡢࡳ࡟ࡼࡗ࡚㟁
ຊࡀᑠ኎㈍኎ࡉࢀ࡚࠸ࡿ㸬ࡑࡢᕷሙࢩ࢙࢔ࡣ㸪つไ⦆࿴ࡢ
ᣑ኱࡟ࡼࡗ࡚㸪ࡇࡢ 10ᖺ㛫࡛⣙ 60㸣࠿ࡽ 37㸣ࡲ࡛పୗࡋ
࡚࠸ࡿ㸬ᒃఫ⏝㏵௨እ࡛㸪᭶ᖹᆒ 10,000kWh௨ୖࡢ㟁ຊࢆ
ᾘ㈝ࡍࡿ኱ཱྀ㟂せᐙࡣ㸪ྠ♫௨እࡢ 6 ♫ࡢẸ㛫㟁ຊᑠ኎஦
ᐯဌ҄
཯ҩ˳С
᩼ࠊئ҄ ࠊئ҄
ᮾி 䝅䞁䜺䝫䞊䝹
Ⓨ㟁
༺㟁ຊྲྀᘬᡤ
㏦㟁
㻞㻜㻑ᮾ㟁㻤㻜㻑
㻱㻹㻯㻝㻜㻜㻑
ᮾ㟁 㻝㻜㻜㻑
㻟㻢㻚㻣㻑 㻝㻢㻚㻣 㻝㻡㻚㻟ᑠ኎
㻿㻼㻌㻼㼛㼣㼑㼞㻌㻭㼟㼟㼑㼠㻝㻜㻜㻑
㻶㻱㻼㼄㻌㻜㻚㻡㻑
㻞㻢㻑 㻞㻠㻑㻞㻢㻑
ᮾ㟁㻥㻠㻑 㻢㻑

ᴗ⪅࠿ࡽ㑅ᢥⓗ࡟㉎ධࡍࡿࡇ࡜ࡀྍ⬟࡜࡞ࡗ࡚࠸ࡿ㸬6♫ࡢ
Ẹ㛫ᑠ኎஦ᴗ⪅ࡣ୺࡟Ⓨ㟁఍♫⣔ิࡀྡࢆ㐃ࡡ࡚࠾ࡾ㸪
Seraya Energy㸦16.9㸣㸧㸪Senoko Energy㸦15.6㸣㸧㸪
Tuas Supply㸦ࢩ࢙࢔ 12.8㸣㸧㸪Keppel Electric㸦11.2㸣㸧㸪
Sembcorp Power㸦6.6㸣㸧ࡀᑠ኎ᕷሙ࡛➇தࡋ࡚࠸ࡿ
㸦NEMS; 2013㸧㸬
㸲㸬⪃ᐹ
ᮏ❶࡛ࡣࠊᮏ✏࡟࠾ࡅࡿ⪃ᐹࢸ࣮࣐࡛࠶ࡿࠕ⎔ቃࠖ࡜
ࠕ⤒῭ⓗ➇தຊࠖࢆ⥔ᣢࡋࡘࡘ㸪㟁Ẽ࢚ࢿࣝࢠ࣮ࢆࠕᏳ
ᐃⓗ࡟☜ಖ࣭౪⤥ࠖࡍࡿ࡟ࡣ࡝࠺ࡍࢀࡤࡼ࠸࠿࡟ࡘ࠸࡚㸪
⪃ᐹࡍࡿ㸬๓❶࡛࠶ࡆࡓᮾி࡟࠾ࡅࡿ㟁Ẽ࢚ࢿࣝࢠ࣮ࡢ
ㄢ㢟ࢆᩚ⌮ࡍࡿ࡜㸪௨ୗࡢᵝ࡟࡞ࡿ㸬
x ཎᏊຊⓎ㟁ࡢ௦᭰ᡭẁ࡜ࡋ࡚᭷ᮃどࡉࢀࡿࡀⓎ㟁
㔞ࡀ୙Ᏻᐃ࡛኱つᶍ໬ࡀᅔ㞴࡞෌⏕ྍ⬟࢚ࢿࣝࢠ
࣮ࡢᏳᐃⓗ౪⤥యไࡢᩚഛ
x Ꮨ⠇ࡸ᫨ኪ࡛ኚືࡢ኱ࡁ࠸㟁ຊᾘ㈝㔞ࡢᖹ‽໬
x Ᏻᐃⓗ㟁ຊ౪⤥࡜ࡑࡢ⤒῭ⓗ➇தຊࡢࣂࣛࣥࢫࡀ
࡜ࢀࡓไᗘタィ࣭㐠⏝
 ࡇࢀࡽࡢㄢ㢟ࢆゎỴࡍࡿࡓࡵ࡟ࡣ࡝࠺ࡋࡓࡽࡼ࠸࠿࡟ࡘ
࠸࡚㸪ᢏ⾡ⓗほⅬ࡜♫఍ⓗほⅬ࠿ࡽ⪃ᐹࡍࡿ㸬
㸦㸯㸧ᢏ⾡ⓗほⅬ࠿ࡽࡢ⪃ᐹ
ᢏ⾡ⓗほⅬ࠿ࡽၥ㢟ゎỴࢆᅗࡿࡓࡵ࡟ࡣ㸪ࢫ࣐࣮ࢺࢢ
ࣜࢵࢻࡢᑟධಁ㐍ࡀᮃࡲࡋ࠸࡛࠶ࢁ࠺㸬
 ࢫ࣐࣮ࢺࢢࣜࢵࢻࡣ㸪᝟ሗ㏻ಙᢏ⾡㸦IT㸧ࢆά⏝ࡋ࡚㟁
ຊ౪⤥㸪㟂せ࡟ಀࡿㄢ㢟࡟ᑐᛂࡍࡿḟୡ௦㟁ຊ⣔⤫࡜ࡉࢀ
ࡿᴫᛕ࡛࠶ࡿ㸬୍⯡࡟෌⏕ྍ⬟࢚ࢿࣝࢠ࣮➼ࡢศᩓᆺ㟁※
ࡢ኱つᶍᑟධ࡟ྥࡅ࡚㸪ᚑ᮶࠿ࡽࡢ኱つᶍ㟁※࡜㏦㓄㟁⥙
࡜ࡢ୍య㐠⏝࡟ຍ࠼㸪㏻ಙࢿࢵࢺ࣮࣡ࢡᢏ⾡ࢆά⏝ࡋ㸪ศ
ᩓᆺ㟁※㸪⵳㟁ụࡸ㟂せഃࡢ᝟ሗࢆ⤫ྜά⏝ࡋ࡚㸪㧗ຠ⋡㸪
㧗ရ㉁㸪㧗ಙ㢗ᗘࡢ㟁ຊ౪⤥ࢩࢫࢸ࣒ࡢᐇ⌧ࢆ┠ᣦࡍࡶࡢ
࡜ࡉࢀࡿ㸦ḟୡ௦࢚ࢿࣝࢠ࣮ࢩࢫࢸ࣒࡟ಀࡿᅜ㝿ᶆ‽໬࡟
㛵ࡍࡿ◊✲఍㸹2010㸧㸬
ᚑ᮶ࡢ㟁ຊࢩࢫࢸ࣒ࡣ㸪㟁ຊᾘ㈝ᆅ࡜㞳ࢀࡓ኱つᶍⓎ
㟁ᡤ࠿ࡽ㛗㊥㞳㏦㟁࡟ࡼࡾᏳᐃⓗ࡟㟁ຊ౪⤥ࡍࡿሙྜ࡟
㐺ࡋࡓ㝵ᒙᆺࢩࢫࢸ࣒࡛࠶ࡿࠋࡋࡓࡀࡗ࡚ࠊᮾிࡀ㐲᪉
ࡢཎᏊຊⓎ㟁ᡤࡸ኱つᶍ࡞ⅆຊⓎ㟁ᡤ࠿ࡽ㟁ຊ౪⤥ࢆཷ
ࡅࡿሙྜ࡟㐺ࡋࡓࢩࢫࢸ࣒࡛࠶ࡗࡓ㸦ᅗ 8㸧㸬
୍᪉ࠊࢫ࣐࣮ࢺࢢࣜࢵࢻࡣࠊ᝟ሗ㏻ಙᢏ⾡ࢆ฼⏝ࡋ࡚
ศᩓࡋ࡚Ꮡᅾࡍࡿᵝࠎ࡞㟁ຊ౪⤥※࡜㸪㟁ຊ㟂せࡢ≧ἣ
ࢆࣜ࢔ࣝࢱ࢖࣒࡟ᢕᥱࡋࠊ⵳㟁タഛ࡜⤌ࡳྜࢃࡏ࡚ไᚚ
ࡍࡿࡇ࡜࡟ࡼࡾࠊ୍⯡࡟ᑠつᶍ࡛Ẽ㇟᮲௳࡟ࡼࡾⓎ㟁㔞
ࡀኚືࡍࡿ෌⏕ྍ⬟࢚ࢿࣝࢠ࣮ࢆࡶྲྀࡾ㎸ࡴࡇ࡜ࡀྍ⬟
࡞ศᩓᆺ㟁ຊࢩࢫࢸ࣒࡛࠶ࡿ㸦ᅗ 9㸧㸬
ᅗ ᚑ᮶ࡢ㟁ຊ౪⤥ࢩࢫࢸ࣒
㈨ᩱ㸸㟁Ẽ஦ᴗ㐃ྜ఍
http://www.fepc.or.jp/enterprise/souden/keiro/index.html 
ᅗ ࢫ࣐࣮ࢺࢢࣜࢵࢻࡢᴫᛕᅗ
㈨ᩱ㸸ḟୡ௦࢚ࢿࣝࢠ࣮ࢩࢫࢸ࣒࡟ಀࡿᅜ㝿ᶆ‽໬࡟㛵ࡍࡿ◊
✲఍㸦㸧
ࡋࡓࡀࡗ࡚ࠊᮾிࡀᚑ᮶ࡢ໬▼⇞ᩱࡸཎᏊຊࡢࡳ࡟㢗
ࡽࡎ෌⏕ྍ⬟࢚ࢿࣝࢠ࣮ࢆά⏝ࡋ㸪ᆅ⏘ᆅᾘࡢ⮬ᚊᆺ㟁
ຊࢩࢫࢸ࣒ࢆᐇ⌧ࡍࡿࡓࡵ࡟ࡣ㸪ࡇࡢࡼ࠺࡞ࢫ࣐࣮ࢺࢢ
ࣜࢵࢻࡢᑟධ᥎㐍ࡀᚲ㡲࡜࡞ࡿ࡛࠶ࢁ࠺㸬ࡲࡓࠊᚑ᮶ࡢ
㟂せ⪅ഃ࡟タ⨨ࡍࡿ㟁ຊィ࡟㏻ಙᶵ⬟ࢆࡶࡓࡏࡓࢫ࣐࣮
ࢺ࣓࣮ࢱ࣮࡟ࡼࡾᾘ㈝⪅ࡢ㟁ຊᾘ㈝㔞ࢆࣜ࢔ࣝࢱ࢖࣒࡟
ᢕᥱࡋ࡚㸪ᚋ㏙ࡍࡿࡼ࠺࡟㸪㟁ຊ㟂せ࡟ྜࢃࡏࡓ౯᱁タ
ᐃࢆ⾜࠺ࡇ࡜㸦ࢹ࣐ࣥࢻࣞࢫ࣏ࣥࢫ㸧࡟ࡼࡾ㸪㟁ຊ㟂せ
ࡢᖹ‽໬ࡸ┬࢚ࢿࣝࢠ࣮໬ࢆ᥎㐍ࡍࡿࡇ࡜ࡶྍ⬟࡛࠶ࡿ㸬
ࡉࡽ࡟ࠊࢫ࣐࣮ࢺࢢࣜࢵࢻࡢ୍ᙧែ࡛࠶ࡾࠊ᪤Ꮡࡢ኱
つᶍⓎ㟁ᡤ࠿ࡽࡢ㏦㟁㟁ຊ࡟ࡣ౫Ꮡࡏࡎ࡟ᑠつᶍ࡞Ⓨ㟁
タഛ࡜ᾘ㈝⪅࠿ࡽᵓᡂࡉࢀࡿศᩓᆺࡢ࢚ࢿࣝࢠ࣮ࢩࢫࢸ
࣒࡛࠶ࡿ࣐࢖ࢡࣟࢢࣜࢵࢻ㸦ᑠつᶍᆅᇦ㏦㟁⥙㸧ࡢᴫᛕ
ࡣ㸪⅏ᐖ᫬࡟ᆅᇦࡢ㠀ᖖ⏝㟁ຊ౪⤥ࡸ㸪ᓥᕋᆅᇦࡢຠ⋡
ⓗ࡛⮬㊊ⓗ࡞㟁ຊ౪⤥࡟㐺⏝࡛ࡁࡿ࡛࠶ࢁ࠺㸬
ࡋ࠿ࡋ㸪ࡇࡢࡼ࠺࡞ࢫ࣐࣮ࢺࢢࣜࢵࢻࡢྲྀࡾ⤌ࡳࡣ㸪
ᮾி㸪ࢩ࣏࣮ࣥ࢞ࣝ࡜ࡶ࡟㸪⌧᫬Ⅼ࡛ࡣᐇドᐇ㦂ࡢẁ㝵
࡛࠶ࡿ㸬⤒῭⏘ᴗ┬ࡢ᪝᣺ࡾࡢࡶ࡜ 2011ᖺᗘ௨㝆㸪ᮾ

ி㟁ຊ࡛ࡣᶓ὾ᕷࡢ 4,000ୡᖏ࡛ࣆ࣮ࢡ㟁ຊᢚไࡢࡓࡵ
ࡢᐇドᐇ㦂ࢆ⾜ࡗ࡚࠾ࡾ㸪໭஑ᕞᕷ㸪㇏⏣ᕷ㸪ࡅ࠸ࡣࢇ
࡞ᆅᇦ࡟࠾࠸࡚ࡶࢫ࣐࣮ࢺࢢࣜࢵࢻࡢᐇドᐇ㦂ࡀᒎ㛤ࡉ
ࢀ࡚࠸ࡿ㸬୍᪉㸪ࢩ࣏࣮࡛ࣥ࢞ࣝࡶ㸪Ponggolᆅ༊࡟࠾
࠸࡚ ୡᖏࢆᑐ㇟࡟ࢹ࣐ࣥࢻࣞࢫ࣏ࣥࢫࡢᐇドᐇ㦂
ࢆ⾜ࡗ࡚࠾ࡾ㸪ࡲࡓྠᅜ໭ᮾἈࡢ㞳ᓥ࡛࠶ࡿ Ubinᓥ࡛
ࡣ㸪ࢩ࣏࣮ࣥ࢞ࣝᮏᓥࡢ㏦㟁⥙࡜᥋⥆ࡉࢀ࡚࠸࡞࠸ኴ㝧
ගⓎ㟁ࡸ㢼ຊⓎ㟁ࢆ฼⏝ࡋࡓ࣐࢖ࢡࣟࢢࣜࢵࢻࡢᐇドᐇ
㦂ࡀ㐍ࡵࡽࢀ࡚࠸ࡿ㸬
ᮾி㟁ຊ࡛ࡣ㸪௒ᚋ ᖺᗘࡲ࡛࡟⟶ୗࡢ඲ ୓
ᡞ࡟ࢫ࣐࣮ࢺ࣓࣮ࢱ࣮ࢆᑟධࡍࡿ࡜Ⓨ⾲ࡋ࡚࠸ࡿ㸬ࢫ࣐
࣮ࢺ࣓࣮ࢱ࣮ࡀಖ᭷ࡋ࡚࠸ࡿ㏻ಙᶵ⬟࡟ࡼࡾ㸪㟁ຊ఍♫
࡟ࡼࡿ㐲㝸᳨㔪⏝㏻ಙ㸦A࣮ࣝࢺ㸧࡜㟂せᐙෆ㒊ࡢ㟁ຊ
౑⏝⟶⌮㏻ಙ㸦B࣮ࣝࢺ㸧ࢆ㐃ᦠࡉࡏ㸪࢚ࢿࣝࢠ࣮౑⏝
᝟ሗࢆ⟶⌮ࡍࡿࡇ࡜ࡀྍ⬟࡜࡞ࡿ㸬ᐇࡣ㸪ࡍ࡛࡟࢜ࣇ࢕
ࢫࣅࣝࡸᕤሙ࡞࡝኱つᶍ㟁ຊ㟂せᐙ࡛ࡣ㸪࡯࡜ࢇ࡝㐲㝸
᳨㔪ࡀᑟධ῭ࡳ࡛㸪㟁ຊ౑⏝⟶⌮ࡀ⾜ࢃࢀ࡚࠸ࡿ㸬
ࡇࡇ࡛࠸࠺ B࣮ࣝࢺࡣ㸪50kW௨ୗࡢዎ⣙࡜࡞ࡿ୍⯡ᐙ
ᗞ࡛ࡢ㏻ಙࡀ᝿ᐃࡉࢀ࡚࠸ࡿ㸬ᐙᗞෆࡢ࡝ࡇ࡛㸪࡝ࢀࡃ
ࡽ࠸ࡢ㟁Ẽࡀ౑⏝ࡉࢀࡓ࠿㞟ィࡉࢀ㸪ᒃఫ⪅ࡀ PCࡸࢫ
࣐࣮ࢺࣇ࢛ࣥ㸪ࢱࣈࣞࢵࢺ➼࡛⡆༢࡟㜀ぴ࡛ࡁ㸪ࣜ࢔ࣝ
ࢱ࢖࣒࡛㟁ຊ౑⏝≧ែࢆᡭ㍍࡟▱ࡿࡇ࡜ࡀྍ⬟࡜࡞ࡗ࡚㸪
⠇㟁ព㆑ࢆࡼࡾ㧗ࡵࡽࢀࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ㸬ࡑࡢ㝿㸪
ࢫ࣐࣮ࢺ࣓࣮ࢱ࣮࠾ࡼࡧࡑࡢ࢖ࣥࢱ࣮ࣇ࢙࣮ࢫࡢ௙ᵝࡀ
ᆅᇦࡸ఍♫࡟ࡼࡗ࡚ࡤࡽࡤࡽࡔ࡜⤒῭ຠ⋡࡟ຎࡿࡓࡵ㸪
ᶆ‽໬ࡀ୙ྍḞ࡜࡞ࡿ㸬
෌⏕ྍ⬟࢚ࢿࣝࢠ࣮ࡢ᥎㐍㸪㟁ຊᾘ㈝ࡢࣆ࣮ࢡᢚไ࡟ࡼ
ࡿ㟁ຊタഛᢞ㈨ィ⏬ࡢ᭱㐺໬࡜ࡑࢀ࡟࡜ࡶ࡞࠺㟁ຊᩱ㔠ࡢ
➇தຊᙉ໬㸪ࡉࡽ࡟┬࢚ࢿ࡟ࡼࡿ⎔ቃಖ඲࡟ྥࡅ࡚㸪ࢫ࣐
࣮ࢺࢢࣜࢵࢻࡢ᥎㐍ࡀᮃࡲࢀࡿ㸬
㸦㸰㸧♫఍ⓗほⅬ࠿ࡽࡢ⪃ᐹ
♫఍ⓗほⅬ࠿ࡽࡣ㸪㟁Ẽ஦ᴗ࡬ࡢཧධࡢ⮬⏤໬᥎㐍ࡸ
㟁ຊᕷሙࡢάᛶ໬㸪࠾ࡼࡧࡇࢀࡽࡢ㟁ຊไᗘᨵ㠉ୗ࡟࠾
ࡅࡿࢫ࣐࣮ࢺࢢࣜࢵࢻᢏ⾡࡟ࡶ࡜࡙࠸ࡓࢹ࣐ࣥࢻࣞࢫ࣏
ࣥࢫࡢ᥎㐍ࡀᮃࡲࢀࡿ㸬
ࢹ࣐ࣥࢻࣞࢫ࣏ࣥࢫ㸦Demand Response㸸DR㸧࡜ࡣ㸪
ࠕ༺ᕷሙ౯᱁ࡢ㧗㦐᫬ࡲࡓࡣ⣔⤫ಙ㢗ᛶࡢపୗ᫬࡟࠾࠸
࡚㸪㟁Ẽᩱ㔠౯᱁ࡢタᐃࡲࡓࡣ࢖ࣥࢭࣥࢸ࢕ࣈࡢᨭᡶ࡟
ᛂࡌ࡚㸪㟂せᐙഃࡀ㟁ຊࡢ౑⏝ࢆᢚไࡍࡿࡼ࠺㟁ຊᾘ㈝
ࣃࢱ࣮ࣥࢆኚ໬ࡉࡏࡿࡇ࡜ࠖ㸦⤒⏘┬㸧࡜ࡉࢀࡿ㸬
ࡇࢀࡲ࡛㸪᪥ᮏ࡟࠾ࡅࡿ㟁ຊ౪⤥ࡣ 1950ᖺ࡟㟁ຊ஦ᴗ
ࡢẸႠ໬ࡀᐇ᪋ࡉࢀࡓࡀ㸪ᆅᇦࡈ࡜࡟ 1♫ࡎࡘࡢᆅᇦ⊂
༨యไࡀ⥆࠸ࡓ㸬1995ᖺ࡟᪂つཧධ⪅ࢆㄆࡵ࡚㟁ຊࡢ⮬
⏤໬ࡀጞࡲࡾ㸪ࡉࡽ࡟ 2005ᖺ࡟ࡣ༺኎㟁ຊᕷሙࡀ㛤タࡉ
ࢀ࡚㟁ຊࡢᕷሙྲྀᘬࡀ㛤ጞࡉࢀ࡚࠸ࡿ㸬࡜ࡣ࠸࠼㸪ᐇ㉁
ⓗ࡟ࡣᆅᇦ⊂༨࡜㸪౪⤥ཎ౯࡟ࡶ࡜࡙࠸࡚ᩱ㔠ࡀỴᐃࡉ
ࢀࡿ⥲ᣓཎ౯᪉ᘧ࡟ࡼࡿ◳┤ⓗ࡛⟶⌮ᆺࡢ㟁ຊ౪⤥ࢩࢫ
ࢸ࣒ࡀ⥔ᣢࡉࢀ࡚࠸ࡿ㸬
๓㏙ࡢࢫ࣐࣮ࢺࢢࣜࢵࢻࡢᵓ⠏࡟ࡼࡾ㸪࢖ࣥࢸࣜࢪ࢙
ࣥࢺ࡞㟁ຊࡢ㏦㓄㟁ࢩࢫࢸ࣒ࡀᵓ⠏ࡉࢀ࡚ࡶ㸪㟁ຊ౪⤥
ࢧ࢖ࢻ࡛㸪෌⏕ྍ⬟࢚ࢿࣝࢠ࣮ࡢⓎ㟁஦ᴗ⪅ࢆ✚ᴟⓗ࡟
᪂つཧධࡉࡏ࡚࢚ࢿࣝࢠ࣮౪⤥ࡢከゅ໬ࢆ᥎㐍ࡍࡿ࡜࡜
ࡶ࡟㸪㟁ຊ㟂せࢧ࢖ࢻ࡛㸪㟁ຊ㟂⤥࡟ᛂࡌࡓព㆑ⓗ࡞㟁
ຊᾘ㈝㸦ᾘ㈝ᢚไ㸧⾜ື㸪ࡘࡲࡾࢹ࣐ࣥࢻࣞࢫ࣏ࣥࢫࡢ
᥎㐍ࡀ࡞ࡅࢀࡤ㸪㟁ຊࡢᏳᐃ౪⤥࡜⤒῭ⓗ➇தຊ࡟࠾ࡅ
ࡿ᭱㐺໬ࡣᐇ⌧ࡉࢀ࡞࠸㸬ࢫ࣐࣮ࢺ࣓࣮ࢱ࣮࡟ࡼࡗ࡚ィ
 ࡋ㞟ࡵࡽࢀࡓ㟁ຊ㟂せ᝟ሗ࡟ࡶ࡜࡙࠸࡚㟁ຊᕷሙ࡛౯
᱁ࢆタᐃࡋ㸪㟂せഃ࡟㟁ຊࡢ฼⏝ࡸ⠇⣙ࡢ࢖ࣥࢭࣥࢸ࢕
ࣈࢆ୚࠼㸪㟁ຊ㟂せࡢᖹ‽໬ࡸ┬࢚ࢿࣝࢠ࣮໬ࢆ᥎㐍ࡍ
ࡿࡇ࡜ࡣ㸪㟁ຊࡢᏳᐃ౪⤥࡜ࡉࡽ࡟ࡣ➇தຊࢆ⥔ᣢࡍࡿ
࠺࠼࡛㠀ᖖ࡟᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
୍᪉࡛㸪㐣ᗘ࡞⮬⏤໬࡜ᕷሙ໬ࡣ㸪2001 ᖺࡢ⡿ᅜ࢚ࣥࣟ
ࣥ♫ࡢ୙⚈஦ࡸ㸪ྠ᫬ᮇ࡟ከⓎࡋࡓ࢝ࣜࣇ࢛ࣝࢽ࢔ᕞࡢ኱
つᶍ೵㟁ࡢ౛ࢆ࠶ࡆࡿࡲ࡛ࡶ࡞ࡃ㸪බඹ࢖ࣥࣇࣛࡓࡿ㟁ຊ
ࡢᏳᐃ౪⤥࡜౯᱁➇தຊࢆ࠿࠼ࡗ࡚పୗࡉࡏࡿྍ⬟ᛶࢆෆ
ໟࡍࡿ㸬
ࢩ࣏࣮࡛ࣥ࢞ࣝࡣ㸪㏦㓄㟁㒊㛛ࡣ 1♫⊂༨యไ࡛࠶ࡿ
ࡀ㸪Ⓨ㟁ࡉࢀࡓ㟁ຊࡣࡍ࡭࡚༺኎ᕷሙ࡛ྲྀᘬࡉࢀ࡚࠾ࡾ㸪
ࡲࡓᑠ኎㒊㛛ࡶᐇ㉁ⓗ࡟➇தཎ⌮ࡀᑟධࡉࢀ㸪㟂せᐙࡣ
㟁ຊᑠ኎஦ᴗ⪅ࢆ㑅ᢥࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡼ࠺࡟࡞ࡗ࡚࠸
ࡿ㸬ࡇࢀࡽࡢ➇தཎ⌮ࡢᑟධࡣ㸪(0$ࢆࡣࡌࡵ࡜ࡍࡿᨻ
ᗓᶵ㛵࡟ࡼࡿ㐺ษ࡞࢞ࣂࢼࣥࢫࡀാ࠸࡚࠾ࡾ㸪㐣ᗘ࡞⮬
⏤໬࡜ᕷሙ໬࡟ࡼࡿᘢᐖࢆᕦጁ࡟ᅇ㑊ࡋ࡚㐠Ⴀࡉࢀ࡚࠸
ࡿ㸬
᪥ᮏᨻᗓࡣ㸪௨ᚋࡢཎᏊຊ௨እ࡟ࡼࡿ㟁ຊࡢᏳᐃ
ⓗ☜ಖ㸪㟁Ẽᩱ㔠㧗㦐ࡢᢚไ㸪㟂⤥ㄪᩚ㸪ከᵝ࡞㟁※ࡢ
☜ಖࢆᅗࡿࡓࡵ࡟㸪ᗈᇦ⣔⤫㐠⏝ࡢᣑ኱㸪ᑠ኎࠾ࡼࡧⓎ
㟁ࡢ඲㠃⮬⏤໬㸪ἲⓗศ㞳᪉ᘧ࡟ࡼࡿ㏦㓄㟁㒊㛛ࡢ୰❧
ᛶ☜ಖࢆ᥎㐍ࡍࡿࡇ࡜ࢆ㛶㆟Ỵᐃࡋࡓ㸦⤒῭⏘ᴗ┬㸹
㸧㸬௒ᚋ㸪ᨵṇ㟁Ẽ஦ᴗἲࡢᡂ❧࡜つไ⦆࿴࡟ࡼࡗ
࡚㸪Ᏻᐃ౪⤥࡜⤒῭➇தຊࡢࣂࣛࣥࢫࢆᅗࡾ࡞ࡀࡽ㸪ࢩ
࣏࣮ࣥ࢞ࣝࡢࡼ࠺࡞ಙ㢗ᛶࡢ㧗࠸㟁ຊ౪⤥ไᗘࡢタィ࡜
ᵓ⠏ࡀࢃࡀᅜ࡛ࡶ┠ᣦࡉࢀࡿ࡭ࡁ࡛࠶ࢁ࠺㸬
ࡉࡽ࡟㸪ࡇࡢࡼ࠺࡞㟁ຊ౪⤥ไᗘ࡜ࢫ࣐࣮ࢺࢢࣜࢵࢻᢏ
⾡ࡢᑟධ࡜ᬑཬ࡟ࡼࡗ࡚㸪ࢹ࣐ࣥࢻࣞࢫ࣏ࣥࢫࡀᐇ⌧ࡋ㸪
㟁ຊࡢᏳᐃ౪⤥࡜⤒῭➇தຊࡢᙉ໬ࡀᅗࡽࢀࡿࡶࡢ࡜⪃࠼
ࡽࢀࡿ㸬
㸦㸱㸧ᮾி㒔࡬ࡢᥦ᱌
ᮾி㒔⎔ቃᒁ࡟ࡼࢀࡤ㸪ᮾி㒔ࡢ㟁ຊᨻ⟇ࡢඃඛ㡰఩
ࡣ㸪ࡲࡎ㸪㒔Ẹ࡬ࡢ㟁ຊࡢᏳᐃ౪⤥㸪ḟ࡟౯᱁➇தຊ㸪
ࡉࡽ࡟⎔ቃᑐ⟇࡛࠶ࡿ㸬ࡇࢀࡲ࡛ࡢ⪃ᐹ࠿ࡽ㸪ᮾி㒔࡟
࡜ࡗ࡚᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㟁ຊࢩࢫࢸ࣒࡟ࡘ࠸࡚㸪

࡜ࡾࢃࡅᏳᐃ౪⤥࡟㛵ࡍࡿ㒊ศ࡛㸪௨ୗࡢ 3Ⅼࢆ GCP
᭱⤊ሗ࿌఍㸦2013ᖺ 11᭶ 3᪥㸧࡛ᥦ᱌ࡋࡓ㸬
ձ ⅏ᐖ᫬ࡢ㟁ຊࣂࢵࢡ࢔ࢵࣉࢩࢫࢸ࣒
ᮾ᪥ᮏ኱㟈⅏࡛ࡣཎⓎࡸⅆຊⓎ㟁ᡤࡢ೵Ṇ࡟࡜ࡶ࡞࠸㸪
୍㒊ࡢ㟁ຊ⥙ࡀᑍ᩿ࡉࢀ㸪ᮾி㒔ࡣ㟁ຊ୙㊊࡟㝗ࡗࡓ㸬
஺㏻⥙ࡣ⃭ࡋࡃΰ஘ࡋ㸪୍㒊ࡢ⑓㝔ࡸ㑊㞴ᡤࡣィ⏬೵㟁
ࡢ㐠⏝࡟⩻ᘝࡉࢀࡓ㸬㜵⅏ᑐ⟇࡟ࡣຊࢆධࢀ࡚ࡁࡓࡣࡎ
ࡢᮾி㒔࡛ࡶ㸪㟁ຊࣛ࢖ࣇࣛ࢖ࣥ࡟㛵ࡋ࡚ࡣ㸪ᮾி㟁ຊ
ࡢ᚟ᪧࢆᚅࡘࡋ࠿᪉ἲࡀ࡞ࡃ㸪ᑐᛂࡣᚋᡭ࡟ᅇࡗࡓ㸬ࡇ
ࡢࡇ࡜࠿ࡽ㸪⅏ᐖ᫬࡟ᮾி㒔ࡀ⊂⮬࡟㐠⏝࡛ࡁࡿ㟁ຊࢿ
ࢵࢺ࣮࣡ࢡࡢᩚഛࢆᥦ᱌ࡍࡿ࡟࠸ࡓࡗࡓ㸬
ලయⓗ࡟ࡣ㸪⑓㝔ࡸ㔜せ࡞⾜ᨻ᪋タࠊ㑊㞴ᡤ࡟㠀ᖖ⏝
㟁※࡜⮬ᚊⓗⓎ㟁࣭⵳㟁ࢩࢫࢸ࣒ࢆᑟධ࣭ᙉ໬ࡋ㸦࣐࢖
ࢡࣟࢢࣜࢵࢻ໬㸧㸪ࡑࢀࡽࢆ㕲㐨ࡸᆅୗ㕲ࡢ㏦㟁⥙ࢆ౑
ࡗ࡚㟁ຊࢆ┦஫࡟⼥㏻ࡋྜ࠼ࡿࢩࢫࢸ࣒࡛࠶ࡿ㸬ࢫ࣐࣮
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ࣇ࢕࣮ࣝࢻ࣮࣡ࢡ࡛㠃఍࡟ᛂࡌ࡚ࡃࡔࡉࡗࡓᐁබᗇ࣭௻
ᴗࡢ㛵ಀ⪅㸪㧗ᑓ࣭㤳㒔኱Ꮫᮾி࣭⏘ᢏ኱ࡢ⟶⌮⫋࣭஦ົ㸪
㧗ᑓရᕝ࢟ࣕࣥࣃࢫ࣭㟁Ẽ㟁ᏊᕤᏛࢥ࣮ࢫᒣᮏ◊✲ᐊ࣭㐍
⸨◊✲ᐊ㸪㧗ᑓⲨᕝ࢟ࣕࣥࣃࢫ་⒪⚟♴ᕤᏛࢥ࣮ࢫྜྷᮧᣅ
ᕭ෸ᩍᤵ㸪ࣁࣂࢱࢡ(ᰴ)ࡢଢ଼⏣ಇ㍜Ặ࣭㛗஭ᝆẶ㸪ⱥㄒࣉࣞ
ࢮࣥࢸ࣮ࢩࣙࣥࢆᣦᑟࡋ࡚ࡃࢀࡓ(ᰴ)ࢩ࢙࣮ࣥࢥ࣮࣏࣮ࣞࢩ
ࣙࣥ㸪ࢩ࣏࣮ࣥ࢞ࣝ◊ಟ࡛஺ὶࡋࡓࢽ࣮࢔࣏ࣥࣜࢸࢡࢽࢵ
ࢡࡢᩍ⫋ဨ࠾ࡼࡧᏛ⏕࡯࠿㸪ࡈᨭ᥼ࡃࡔࡉࡗࡓከࡃࡢࡳ࡞
ࡉࡲ࡟ឤㅰ⏦ࡋୖࡆࡲࡍ㸬
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㹙ࢳ࣮࣒Ꮫ⩦άືグ㘓㹛
࢟ࢵࢡ࢜ࣇ㸸2013ᖺ 1᭶ 19᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
1)2᭶ 3᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
2)2᭶ 23 ᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
3)3᭶ 10᪥㸸㧗ᑓⲨᕝ࢟ࣕࣥࣃࢫ
4)3᭶ 24᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
5)4᭶ 6᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
6)4᭶ 14᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
7)4᭶ 27᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
8)5᭶ 11᪥㸸୰㛫ሗ࿌఍㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
9)5᭶ 19᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
10)6᭶ 15᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
11)6᭶ 20᪥㸸᪥ᮏ IBM(ᰴ)ゼၥ
12)7᭶ 2᪥㸸ࢹࢪࢱࣝࢢࣜࢵࢻࢯ࣮ࣜࣗࢩࣙࣥࢬ(ᰴ)࣭
ᮾி኱Ꮫ㜿㒊◊✲ᐊゼၥ
13)7᭶ 18᪥㸸ᮾி㒔⎔ቃᒁゼၥ
14)8᭶ 10᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
15)8᭶ 14᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
16)8᭶ 19᪥㸸ࢩ࢙࣮ࣥ㣤⏣ᶫ◊ಟᚋ
17)8᭶ 20᪥㸸ࢩ࢙࣮ࣥ㣤⏣ᶫ◊ಟᚋ
18)8᭶ 23᪥㸸ࢩ࢙࣮ࣥ㣤⏣ᶫ◊ಟᚋ
19)8᭶ 24᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
20)8᭶ 29᪥㸸⤒῭⏘ᴗ┬࣭㈨※࢚ࢿࣝࢠ࣮ᗇゼၥ
21)8᭶ 29᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
22)8᭶ 30᪥㸸኱ᓮ㟁Ẽᕤᴗ(ᰴ)ゼၥ
23)9᭶ 4᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
24)9᭶ 4᪥㸸᪥ᮏཎᏊຊⓎ㟁(ᰴ)࣭ཎ㟁᝟ሗࢩࢫࢸ࣒
(ᰴ)ゼၥ
25)9᭶ 6᪥㸸ᮾி㟁ຊ(ᰴ)ᮏᗑᢏ⾡⤫ᣓ㒊ゼၥ
26)9᭶ 6᪥㸸㧗ᑓရᕝ࢟ࣕࣥࣃࢫ
27)9᭶ 7᪥㸸⛅ⴥཎࢧࢸࣛ࢖ࢺ࢟ࣕࣥࣃࢫ
28)9᭶ 9᪥㸸㧗ᑓⲨᕝ࢟ࣕࣥࣃࢫ
29)9᭶ 20᪥㸸Nanyang Technological University,  
Energy Research Instituteゼၥ
30)9᭶ 20᪥㸸Mitsubisi RtM Co. Ltd.ゼၥ
31)9᭶ 23᪥㸸National University of Singapore, 
Energy Studies Instituteゼၥ
32)9᭶ 24᪥㸸Energy Market Authority (EMA)ゼၥ
33)9᭶ 25᪥㸸Ngee Ann Polytechnic࡟࡚ⱥㄒࣉࣞࢮࣥ
ࢸ࣮ࢩࣙࣥ
34)10᭶ 19᪥㸸㧗ᑓⲨᕝ࢟ࣕࣥࣃࢫ
35)10᭶ 26᪥㸸㒔ෆ᯾ᡤ
36)11᭶ 3᪥㸸᭱⤊ሗ࿌఍㸸㧗ᑓⲨᕝ࢟ࣕࣥࣃࢫ
37)11᭶ 10᪥㸸ࢳ࣮࣒ᡴࡕୖࡆ㸸ࡍࡋᑠ⿇
ͤᑠࢢ࣮ࣝࣉ༢఩ࡢ࣑࣮ࢸ࢕ࣥࢢ࡜ࢩ࣏࣮ࣥ࢞ࣝ◊ಟ୰ࡢ㐃ኪ
ࡢ࣑࣮ࢸ࢕ࣥࢢࡣ㝖ࡃ㸬
National University of Singapore, 
 Energy Studies Institute 
Nanyang Technological University,  
Energy Research Institute 
᭱⤊ሗ࿌఍㸸Ⲩᕝ࢟ࣕࣥࣃࢫ
